Role of macula densa NOS in tubuloglomerular feedback.
Recent studies have amply confirmed the robust expression of neuronal nitric oxide synthase (nNOS) in macula densa cells and its function in blunting tubuloglomerular feedback responses. Regulation of nNOS may occur at many levels: (1) transcriptional and translational regulation, which is enhanced by salt restriction and angiotensin II; (2) functional enhancement by L-arginine delivery and uptake via system Y+, which is enhanced during salt loading; (3) structural activation and feedback inhibition provided by postsynaptic density proteins co-expressed with nNOS in the macula densa; (4) competitive inhibition by dimethylarginines, which can be metabolized via NG, NG dimethylarginine dimethylaminohydrolase co-expressed with nNOS in the macula densa; and (5) intracellular activation linked to changes in [Ca++] or pH during luminal Na+ reabsorption. Nitric oxide, once formed, can be degraded by O2- produced principally in the interstitium between the macula densa and afferent arteriole and in the wall of the arteriole. In genetic hypertension, tubuloglomerular feedback responses are enhanced, in part at least because of diminished buffering by macula densa NO and enhanced O2- generation in the juxtaglomerular apparatus. These recent studies highlight the importance of the macula densa nitric oxide-tubuloglomerular feedback system in adapting glomerular hemodynamics and renal function to changes in salt intake, and define potentially important defects in models of genetic hypertension.